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Abstract. Canine extraskeletal osteosarcomas are rare tumors, and subcutaneous osteosarcoma in particular 
is extremely rare diagnosed in dogs. The current report presents a case of a subcutaneous tumor in the upper 
left rump of a 9 years old, male Rottweiler dog. The mass measured 6.0×5.5×4.2 cm, was encapsulated, firm, 
multilobulated, adherent to the muscles in the area, grew slow, in about nine months. Cytology exam 
following fine neeedle aspirate revealed small clusters of spindle shaped cells with oval nuclei with 2 –3 
prominent nucleoli, and strongly basophilic cytoplasm, with small vacuoles. Cytological exam was followed 
by surgery, and the animal presented no signs of recurrence, or metastasis, at 115 days post-excision. 
Histological exam revealed clusters of large, pleomorphic, round to oval shaped cells, irregular ovoid to 
spindle nuclei with highly mitotic figures some showing osteoid and bony formation. Cytopathological and 
histopathological findings led to the conclusion that the soft tissue tumor should be diagnosed as a 
subcutaneous osteosarcoma. In this report, we describe a case of primary extraskeletal subcutaneous 
osteosarcoma with cytological and histopathological findings. 
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INTRODUCTION 
 
Osteosarcoma is a malignant mesenchymal neoplasm, characterized by the formation of 
osteoid. It represents the most frequent primary bone tumor in dogs, accounting for about 85% of 
all described bone tumors (Brodey and Riser, 1969; Spodnick et al., 1992).  
The skeleton (appendicular and axial) is involved most commonly (Brodey and Riser, 
1969; Spodnick et al., 1992; Heyman et al., 1992). Extraskeletal osteosarcomas (EOS) are rare 
tumors arising in various soft-tissues (e.g., gastrointestinal tract, subcutaneous tissue, spleen, 
liver, skin, kidney, urinary bladder, muscle, thyroid gland, eye, and mammary glands) (). Soft-
tissue osteosarcomas occur in older dogs with no sex predilection; beagles and rottweilers being 
at higher risk (Langenbach et al., 1998).  The principal histopathologic feature of extraskeletal 
osteosarcoma is the production of osteoid or bony matrix by the tumor cells (Unni, 1998). 
Extraskeletal osteosarcoma arises from mesenchymal cells of soft tissues and accounts for 
approximately 2–4% of all osteosarcomas and unlike its skeletal counterpart, EOS occurs 
primarily in adult animals, which is similar to humans (Banne et al., 1990). EOS has a very poor 
prognosis and has been described less frequently (reviewed by Langenbach et al., 1998).  
In this report, we describe the gross pathology, cytology and histology of a primary 
subcutaneous extraskeletal osteosarcoma of the rump in a Rottweiler. 
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MATERIALS AND METHODS 
 
Case history: A dog was presented to the small animal hospital of the Faculty of 
Veterinary Medicine, Cluj-Napoca with no other clinical sign than a palpable mass in the upper left 
rump. The dog was a 9 years old Rottweiler, male and the mass had a diameter of about 6 cm. was 
encapsulated, firm, multilobulated, adherent to the muscles in the area, and, according to the owner, 
grew very slow, in about 9 months. The surface of the area was focally ulcerated.  
Cytology: A fine needle aspirate was obtained from the mass, and several slides were 
stained using Diff Quick stain. Following cytological exam the owner decided for surgery and the 
mass was surgically removed. 
Histopathology: The excised tissue was fixed in 10% neutral buffered formalin, processed 
for histology, embedded in paraffin, sectioned 5 μm thick and stained with Hematoxylin and Eosin 
(H&E). Some sections were stained with Masson’s trichrome (MT). Histological analysis was 
performed using Olympus BX41 optical microscope equipped with Cell B software. 
 
RESULTS AND DISCUSSION 
 
Cytology exam following fine neeedle aspirate revealed small clusters of round or oval to 
plump, fusiform cells with oval often eccentric nuclei, sometimes with 2 –3 prominent nucleoli. 
The cytoplasm was strongly basophilic cytoplasm, with a pale Golgi zone adjacent to the nucleus, 
with small vacuoles and or fine pink granules (figure 1B, insert). The cytological slide was poorly 
celularized, and it was proceeded with surgery, during which the subcutaneous localization was 
established, with no involvement of the epidermis and an area of 0.5 cm of infiltration of the 
underlying muscle was also removed (with an additional 1 cm safety area). 
 
 
 
Figure 1. Subcutis, osteoblastic osteosarcoma. (A) - Fine strands of osteoid (arrows) between malignant osteoblasts  - 
productive osteoblastic osteosarcoma. (B) – Osteoid production (arrow) by the tumoral osteoblasts. Insert, detail forma 
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cytological fine needle aspirate showing round/oval cells with eccentric nuclei, with 2 –3 prominent nucleoli, basophilic 
cytoplasm, with a pale Golgi zone adjacent to the nucleus, with small vacuoles and fine pink intracytoplasmatic granules. 
(C) - Clusters of pleomorphic cells with osteoid formation. (D) - large, pleomorphic, round to oval shaped cells, irregular 
ovoid to spindle nuclei with abnormal mitotic figures; some cells with abnormal large nucleoli, sometimes multiple and 
pale eosinophilic cytoplasm. (H&E stain; Scale bar = 50 µm for A, B, C ancd 20 µm for D). 
 
Macroscopic examination of the surgical mass revealed a subcutaneous, well-demarked 
tumor, measured 6.0×5.5×4.2 cm. On cross section, the lesion was variegated, solid to cystic, 
grey to brown, extended to the overlying skin, with a moderate calcified surface. Focal skin 
ulceration was also observed. 
Histological exam revealed clusters of large, pleomorphic, round, oval, spindle and 
polygonal shaped cells, with large, vesiculated, irregular, ovoid to spindle nuclei, one or more large 
nucleoli, and eosinophilic or clear cytoplasm (figure 1A, B, C and D). These cells formed osteoid, 
in a moderate manner, which constituted the major component of the tumor. Sparse multinucleated 
cells were seen and minor components of the tumor included chondroblastic areas. Mitotic figures 
were 0 to 3 per high power field. There were some areas of hemorrhage and necrosis forming 
pseudocysts. The tumor margins were delimited by fibrous tissue, with no tumoral cell invasion and 
no vascular invasion. Thus, a histopathological diagnose of primary subcutaneous extraskeletal 
osteosarcoma, moderately productive was established. 
Sarcomas in general metastasize hematogenously to viscera, notably to lungs, in contrast 
to epithelial malignancies that disseminate via lymphatics to regional lymph nodes. Incidence of 
lymph node metastasis from sarcomas is low, although some subtypes such as angiosarcomas and 
rhabdomyosarcomas may do so (Riad et al., 2004). 
Unlike human beings, in which most extraskeletal osteosarcomas develop in the 
superficial tissue, the majority of canine extraskeletal osteosarcomas develop in the visceral organs 
(86%) and only few (14%) develop in the soft tissues of the extremities. In human beings, it is the 
reverse; up to 85% of extraskeletal osteosarcomas develop in the extremities, with the 
retroperitoneum the next most common site (up to 17%) (reviewed by Patnaik, 1990). 
Although most studies (Jubb et al., 2007) suggest that EOS has no breed predilection in 
dogs, our study is in accordance with the study of Langenbach et al., 1998, where Rottweiler and 
Beagles represent breeds at risk. EOS cases with dermal, subcutaneous, or intramuscular location 
have much better prognoses than cases with intra-abdominal localization, because of accessibility 
of these lesions, allowing an excision en bloc with a margin of normal tissue (Langenbach et al., 
1998). The same author have found a median survival time of 240 days for cases with EOS.  In 
our case, at 115 days post excision, the dog had no signs of recurrence or metastasis.  
 
CONCLUSIONS 
 
The cytological and histopathological examinations allowed the diagnosis primary 
subcutaneous extra skeletal osteosarcoma which represents a very rare tumor in dogs. 
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